United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
I nilid Stall-, Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. CONFIRMATION NO. 



10/529.057 



I 1/28/2000 



44955 7590 04/27/2010 

SQUIRE, SANDERS & DEMPSEY L.L.P. 
1 MARITIME PLAZA, SUITE 300 
SAN FRANCISCO, CA 941 1 1 



MALAMUD, DEBORAH LESLIE 



PAPER NUMBER 



DELIVERY MODE 



Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 



PTOL-90A (Rev. 04/07) 



l/ffflrC? nVrliUli Otfff Iff ids y 


Application No. 

10/529,657 


Applicant(s) 

AYRE, PETER JOSEPH 


Examiner 

DEBORAH MALAMUD 


Art Unit 

3766 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address — 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )KI Responsive to communication(s) filed on 05 April 2010 . 
2a )□ This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-15 and 17-30 is/are pending in the application. 

4a) Of the above claim(s) 21-30 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1-15 is/are rejected. 

7) ^ Claim(s) 17-20 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

20 Certified copies of the priority documents have been received in Application No. . 

3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100423 
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DETAILED ACTION 

Election/Restrictions 

1 . Claims 21 -30 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 05 April 2010. 

2. Claims 16 is cancelled; claims 1-15 and 17-20 are pending. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

4. Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Goldowsky (U.S. 6,068,588). Goldowsky discloses (col. 2, lines 12-23; Figure 1) and 
LVAD (left ventricular assist device) including a linear pump (10) controlled by an 
electrical controller (16). The pump has the (col. 6, lines 36-49) "capability to vary 
flowrate as required in assisting the heart. This may be accomplished in accordance 
with another feature of the present invention by varying the pumping flowrate through 
the pump independently of the pumping frequency which must remain tuned to the 
natural frequency of the suspended ring (34). Pumping flowrate may be varied by 
varying the axial stroke of the piston (26) inside the housing (22). This may be effected 
by configuring the controller (16) for both controlling the reciprocation frequency of the 
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piston to a substantially constant value, and varying the stroke of the piston in the 
housing bore which is independent of the pumping frequency." The Examiner considers 
this to be analyzing input data relating to the physiological condition of a user, 
determining pumping speed and sending a speed control signal to a pump controller to 
adjust pump speed. 

5. Regarding claims 2-4, and further regarding the physiological state detector, 
Goldowsky discloses (col. 6, lines 55-68; Figure 2) "another sensor in the exemplary 
form of an accelerometer (40) is fixedly mounted to the housing for measuring axial 
acceleration of the housing as the blood is periodically pumped therethrough. The 
controller is joined in a feedback closed-loop with the accelerometer and motor (28) for 
automatically adjusting the pumping frequency to substantially match the fundamental 
natural frequency of the suspended counterbalance ring in response to the measured 
acceleration as it is driven toward zero. In this way, the counterbalanced pump may be 
optimized in operation to precisely match the pumping frequency to the fundamental 
natural frequency thereof to minimize the axial vibratory force and motion." 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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7. Claims 5-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Goldowsky (U.S. 6,068,588) in view of Antaki et al (U.S. 6,066,086). Regarding claims 
5 and 8, Goldowsky discloses the claimed invention but does not explicitly teach 
detecting information relating to voltage and current of the pump. Antaki however 
discloses (col. 1 , lines 56-61 ) "an automatic, physiologically driven speed control for an 
implanted rotary or other continuously driven electric blood pump which continually 
adjusts the pump speed in real time to produce an optimum blood flow rate through a 
wide range of short-term and long-term changes in the patient's physiology." Antaki 
further discloses (col. 1 , lines 48-51 ) "pump motor current, voltage and speed may 
contain information from which pressures and flow rates may be determined." Antaki 
discloses (col. 2, lines 23-32) "The detection of an imminent ventricular collapse (i.e. 
ventricular suction at diastole) can be done in several ways by monitoring the pump 
motor current draw. In a first embodiment of the invention, the cyclical current 
fluctuations during the systole-diastole cycle are monitored. It has been empirically 
determined that a detectable current spike occurs just prior to a ventricular collapse 
caused by suction. Consequently, the detection of this current spike can be used to 
reduce the pump speed to a safe value." 

8. Antaki and Goldowsky both disclose systems for electrically controlling the pump 
speed of rotary cardiac pump. Therefore it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify Goldowsky's accelerometer 
physiology detection with Antaki's voltage and current detection in order to provide 
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another metric for determining pressure and flow rate within a patient's cardiovascular 
system, and thereby tailor treatment to patient needs. 

9. Regarding claims 6-7, Goldowsky discloses (col. 8, lines 42-48) "Although the 
impeller (50) may be operated continuously for continuously pumping blood through the 
pump, it may be desirable to include a check valve in the housing, such as the first 
check valve (24a), and operate the pump periodically so that the check valve may open 
and close for producing pulsatile flow corresponding with a natural heart pulsatile flow, 
but at a different frequency." 

10. Regarding claims 9-10, Antaki discloses (col. 5, lines 34-46) "The detection of 
imminent ventricular collapse can be done in a variety of ways exemplified by the four 
preferred embodiments of the invention. In the first embodiment (FIG. 4), advantage is 
taken of the fact that the motor current I normally tracks the flow rate Q quite 
consistently, but spikes noticeably in the negative direction at diastole when the inflow 
pressure approaches zero, i.e. when the outflow demand starts to exceed inflow supply. 
Consequently, the detection in the first embodiment is done by averaging the motor 
current and setting an imminent collapse flag when the flow (and hence the current) 
momentarily drops below that average by more than a predetermined adaptive 
threshold amount \ M ." 

1 1 . Claims 11-15 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Goldowsky (U.S. 6,068,588) in view of Antaki et al (U.S. 6,066,086) and in further view 
of Anstadt et al (U.S. 7,494,459). Goldowsky and Antaki both disclose the claimed 
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invention except for detecting and quantifying heart rate. Anstadt however discloses 
(col. 10, lines 3-12) "an apparatus for assisting the pumping of circulating blood by a 
heart disposed within a body, and comprising an outer wall, said apparatus comprising 
means for applying a uniform force to a portion of said outer wall of said heart by a 
membrane; means to drive said membrane by cyclic application of a drive fluid thereto; 
and means for cyclic pumping of said drive fluid implanted within said body, wherein 
said circulating blood is isolated from contact with said apparatus." This DMVA (direct 
mechanical ventricular activation) device relies (col. 19, line 56-col. 20, line 12) on 
"sensor data can be used to control DMVA operation and cardiac performance." This 
includes heart rate (see list #6). 

12. Goldowsky, Antaki and Anstadt all include implantable systems for assisting a 
heart in regulating blood flow. Therefore it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify Goldowsky's pump accelerometer 
sensor with Antaki's voltage and current sensing, and with Anstadt's heart rate 
detection, in order to provide a further mode of detecting patient needs and tailoring a 
therapy to those sensed needs. 



Allowable Subject Matter 

13. Claims 17-20 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 
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14. The following is a statement of reasons for the indication of allowable subject 
matter: it is well known the art of implantable blood pumps to vary the rotational speed 
in order to provide appropriate therapy to a patient. It was however neither explicitly 
taught nor obvious to one of ordinary skill in the art at the time of the invention to 
provide an implantable pump including all of the above described elements (e.g., an 
accelerometer, voltage and current detection for deriving blood flow, and heart rate 
detection) and to provide manual control for a user to adjust a physiological controller 
within the system. 



Conclusion 

1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DEBORAH MALAMUD whose telephone number is 
(571 )272-21 06. The examiner can normally be reached on Monday-Friday, 9.00am- 
5.30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Layno can be reached on (571) 272-4949. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Carl H. Layno/ /Deborah L. Malamud/ 

Supervisory Patent Examiner, Art Unit 3766 Examiner, Art Unit 3766 



